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ABSTRACT
A SURVEY OF MEALYBUGS (HEMIPTERA: COCCOIDEA: PSEUDOCOCCIDAE) IN CITRUS GROVES IN
CONTINENTAL PORTUGAL.
A survey of mealybugs living in citrus groves was carried out in order to elucidate the identity
and relative importance of the species associated with this crop in Continental Portugal. Samples
were collected in 76 citrus groves from the districts of Beja, Coimbra, Évora, Faro, Lisboa, Porto,
Santarém, Setúbal and Viseu. The presence of mealybugs was detected in 93% of the citrus
groves studied. Four species were identified, i.e. Planococcus citri (Risso), Pseudococcus
calceolariae (Maskell), P. viburni (Signoret) and P. longispinus (Targioni Tozzetti). P. citri and P.
calceolariae were the most frequent species, present in 66% and 63% of the citrus groves,
respectively. P. viburni and P. longispinus were identified in 29% and 14% of the sites,
respectively. Apparently, P. calceolariae has the widest geographical distribution on citrus in
Portugal. The co-existence of at least two species in the same citrus grove was found in 59% of
the cases. P. citri and P. calceolariae were found associated in 37% of the citrus groves; P.
viburni was always found associated with at least one of the three other species.
Key words: Universal Transverse Mercator, Citrus sinensis, C. limon, C. reticulata.
INTRODUCTION
Sixty-one species of mealybugs belonging to 19 genera are listed on Citrus
spp. in Ben-Dov’s (1994) Systematic Catalogue, but only a few are actually
considered major pests. Planococcus citri (Risso) is probably the most
important and cosmopolitan species.
However, pest status may change with pest management systems.
Mealybug outbreaks were recently reported from Southern Africa (Hatting &
Tate, 1997), where they had been considered relatively minor pests on citrus
prior to 1990. Therefore, minor mealybug pests could be considered potential
major pests. Furthermore, when more than one species is present, damage
may occur as the result of the activity of the phloem-feeding guild of
mealybugs, independent of the pest status of individual species.
Prior to the end of 1980 s, P. citri and Pseudococcus longispinus (Targioni
Tozzetti) were the only mealybugs known from citrus in Portugal. Preliminary
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studies conducted in Algarve suggested the existence of other species of
Pseudococcidae (Carvalho, 1988) and these were subsequently identified as
Pseudococcus calceolariae (Maskell) and P. viburni (Signoret) (= P. affinis
Maskell) (Franco & Carvalho, 1990).
In order to know whether other mealybugs were associated with citrus and
to elucidate their relative importance, a survey was conducted in nine regions
of Continental Portugal and the results of this study are presented here and
discussed.
MATERIALS AND METHODS
Samples were collected in 76 citrus groves from the districts of Beja,
Coimbra, Évora, Faro, Lisboa, Porto, Santarém, Setúbal and Viseu. Each citrus
grove was labelled according to the Universal Transverse Mercator (UTM)
system of co-ordinates (Rasmont & Andre, 1989). A total of 41 10km2 UTM
squares were sampled.
Most of the samples were collected in sweet orange (Citrus sinensis (L.)
Osbeck) groves, but other citrus species were also considered in a few
regions. For instance, in Mafra (Lisbon district), all the samples were collected
from lemon (C. limon Burmann), the only citrus species growing in the
region, while in Ribatejo-Oeste Region, where the citrus groves are traditional
mixed citrus groves of C. sinensis, C. limon and C. reticulata Blanco,
collections were made on all three species.
Samples were mainly collected between 1991 and 1994 from July to
September, i.e. the period when mealybug populations are usually at their
greatest. Each sample was obtained by observing mainly fruits on trees which
had been randomly selected. When the mealybug population was low,
particular attention was paid to the space between the sepals and the fruit,
where the probability of detecting mealybugs is greatest (e.g., Meyerdirk et
al., 1981).
Each grove was studied for 30 to 60 minutes, depending on the size of the
grove and the frequency and abundance of the mealybugs.
When available, at least five adult females of each species were collected
in each grove. In some groves, only immature stages were found. These
specimens were identified using the keys in Panis (1969).
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Algarve (district of Faro), against less than 40% for the other three mealybug
species in the same area. P. calceolariae was the most frequent species in the
districts of Setúbal, Santarém and Coimbra, where it was present in between
86% and 93% of the groves. P. longispinus was collected in only two of the
nine districts studied, namely Coimbra and Faro. For P. viburni, it seems that
there is a frequency gradient, increasing from south to north, i.e. Faro (17%),
Setúbal (29%), Lisboa (45%), Coimbra (70%) and Porto (100%).
Based on the UTM system (Fig. 1), the most frequent species was P.
calceolariae, present in 78% of the UTM squares studied. It was followed by
P. citri (76%), P. viburni (41%) and P. longispinus (15%). Thus, although P.
citri was the most common species in the citrus groves studied, P.
calceolariae had a wider geographical distribution in citrus in Continental
Portugal.
The results also showed that it was common to find two or more mealybug
species co-existing in the same grove or in different groves in the same
geographic region. In fact, this co-existence was detected in 59% of citrus
groves and 71% of UTM squares (Table 2). P. citri and P. calceolariae were
found alone in only 17% and 16% of the groves respectively, and co-existing
in 37%. P. viburni was always associated with at least one of the other three
mealybug species, while P. longispinus was alone in one citrus grove only.
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